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I- 3^g^ Ph.D., being duly warned that willful false statements and the 

like are pimi&i^^ or both (18 U,S,C § 1001), and may jeopardize the 



validity of the pat£dt& 




herei 



fXQii or any patent issuing thereon, state and declare as follows: 



lemeitfs herein made of my own knowledge are true, and statements 



made on informiaLfitflfti^M^^ to be true and correct. 



IX 

Pharmaceuticals^ of the subject application. 

3V • : ^^i^^ollack 5 graduated from the Imperial College of Science and 
Technology atl&idji^^ Wth a B.Sc degree in chemistry and physics. I received a 



M.Sc degree in 'pl^^^^|^d' : bio'chemistry from St. Georges Hospital Medical School at 
London Uhiversi^;^^^ immunology and immunochemistry from Rutgers University. 

A copy of my 'cui^i^^ hereto as Exhibit A. 

. 4. ' ■-: : ; ::ii^^^Sib riamed and true inventor of the above-referenced patent 
g^jj';- - application. H I'hj^fe^^ppp^ familiar with the contents of the patent application. In addition, 
I have read tti^ f^ip^^^Otion, dated September 8, 2004, received in the present case. It is 
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iner believes that the Laursen et al. patent, U.S. Patent Number 
ilif : ': patent, U.S. Patent Number 6,165,981 makes the 



« ^i^-^^atton obvious. 

& application, I claim a method of manufacturing a highly purified 
ion. The method comprises the steps of adjusting plasma to a pH 
eeri 3,5-6 millisiemens, and contacting the plasma with an anion 
te! ^teajidn exchange resin to separate the IgG4 from other IgG 

Stent thst comprises IgG4 essentially free of other IgG subtypes. 

& ^P^^^^^^xt-ei al method, unlike the method of the present application, 
Jf|^ does not result^ ^^^^^jbbuiin preparation comprising IgG4 that is essentially free of 
other IgG stibt^^ et ctl method, instead, results in a purified stable IgG gamma 



invention 

5'. '^^raaB 

lgG4 immune jgla 

0$*: of 6,5 and a 



&ffe' 'exchange resiii 'fsBS^fffl^ 
fe- subtypes and obtain 





^.•i:>:'"- > 



|| p globulin prepa^Sll^^^i^d tp as 1VIG) containing all IgG subtypes including IgGl, IgG2, 
^fe i IgG3 , and I^^i|^^^^^^es not suggest or: teach separation of IgG4 from other IgG 
fll^ free of other IGg subtypes. Laursen et al neither 



'$0'. suggest nor tea£h$ 



icaiion method results in pure IgG4 essentially free of all other 
^iiul'd the purification system described in Laursen et al result in 
IK' IgG4 essenti'aUy^^^l^subtypes. 

v ' : r i-. . ■ ■ •■ . • •■ ' ; >.i< , .">Yl*"';>'.- 1 :.- 



v subtypes, novin'i^ 



mi-- 



■7::: 



;?|^^^PjBSiGe Action asserts that Laursen et al. teach a method of producing 



"ip;;f, IgG4.. This asse*t$ 
MIS ' igG^prepar^cins^^P 



$0*:. Laursen' etal.ytf&li; 




HI^V .passages cited.by^^ 



^ based on a table showing IgG subtype distribution of total 
ion of how the values in the table were determined. See, e.g., 
k 17 alnd 1 8, and column 20, lines 9-15. In my opinion, the 
j^iibri do not demonstrate the claimed production of IgG4 that is 



if$f essentially fre&'o&ftl^^ do not demonstrate methods of separating IgG4 from 

other IgG sxibty^i£^p|^^^^ is essentially free of other IgG subtypes* 



& til disclose methods to purify total IgG from other plasma 



IHR"' components. I^a^^^^^^^^^eU?ii-- -adjUstirkezxt of plasma protein pH to a pH less than 6.0, 



V preferably pH^^ 
removes viral p^t 



'.^-*>•f■■. ' ; ■ ■ ■ 



ilj$$->^ 'chromatograpiiy.^i 

S«>^- s ■' ■ •.•■•■■* 




proteins are solubifeed using PEG precipitation which also 
p§6M^e IgG proteins are than subjected to anion exchange 
ifc^ion exchange chromatography. Laursen et al teach that the total 
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IP?;/ IgG fraction 'iMzi^^^iiH^^bwge resin at a pH less than pH 6.0. A salt gradient us used 



to displace HxsMp^-^^^i^ including IgG4 from the cation exchange resin. See, e.g., 
; Laursen et at atcohf^i^^s 61-64; column 8, lines 32-37 and 45-60. The cited Table at 



columns 17 and 18 ; -i^#^^igG subtype distribution found in the purified total IgG preparation 



Hi '■ \ .'y 



........ 



; made by the abbveV^^ of Laursen et al for comparison to commercially 

^ available IgG priojda^ aL total IgG product includes 98.5% IgGl , IgG2, or 

IgG3 subtypes ^d : 6^^^^-IgG4 subtype. Thus, the disclosure of Laursen et al do not teach 
methods of sepai^^l^^^in other IgG subtypes to produce IgG4 that is essentially free of 



other IgG subtypes. 



1 



■I*. : r :: . 



in the Table at colt 
quantitative itiel 



^i&^t et ^//disclosed the subtype distribution of their total IgG product 
id 18. -Laursen et al. determined the subtype distribution using a 
P^ficiiu immunodiffusion. See, e.g., Laursen et aL, at column 20, 




:^ lines 6-15. Manc^;$^^ a semi-quantitative technique used for quantitative 



: ■ analysis of ptejoai ^Spp||^d m my opinion, is of no value for the fractional separation of I 

|Si|;V proteins, pa^ctf aij^ from one another. In feet, as performed, the assay adds | 

- additional IgG; : an^^ sample of Laursen et aL solely for quantification 

f!^v : purposes. A brief q£the Mancini immunodiffusion technique follows. To determine j 

l v the subtype distxfl^^ IgG preparation, a sample of the total IgG preparation is j 

^v- ; added to agar bipi^^^^^^fibQdy specific for one of the four IgG subtypes (an anti-IgG ! 

fSW- subtype antibody)/-;^ is recognized by the antibody in the agar, the IgG subtype j 



mi--.- 



binds to the 



IgG subtype-antibody-complex demonstrated as a visible turbid 



SM^ } of predpitatfc^ area of precipitation is proportional to concentration of the 

i't&'-i Ig(j Subtype^ and '-i^^^i™'^^^ : ^' n ^ Tr*Tv onV**\r«oc within tf>*> tntal Tfifr camnip rati hf* A**tf*rm\r\f*A 



urrt IgG subtypes within the total IgG sample can be determined. 



$%*V The specific IgG : -^^^pi^::'r>ot require separation from other components of the total IgG 



sample for forriiLati0&^ IgG subtype-antibody-complex and, therefore, separations 

of individual IgCr'S^^^m' not performed. The end product of a Mancini immunodiffusion 
assay is an aj^-gel;^^ of unbound IgG subtypes from the original sample, 



#7 



"»*'"'V "'. 



unbound specific .^j^^^^'dfor ,, 'detection and an IgG subtype-anti-IgG antibody complex. 
|fg;>;y: For example, if 'thei.a^^^^used'td determine a level of IgG4 in the total IgG sample, the end 
product would -b&;]^^^^|^biiig-a mixture of unbound IgGl , 2, 3 and 4 proteins, unbound anti- 
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•Igu4' antibody. 'i^^^^^&^aiSimdy complexes. A schematic drawing showing a Mancini 



"•j'i> : .V' 



immunodiMisio^ Exhibit B. It should be recognized that for the assay 

described in -J^^^^^j^^^^g^ is the total IgG preparation and thus, a mixture of at least 
four :ty pes of lg&$t^^^^^X^Q^T 7 an lgG4-anti-lgG4 complex is not IgG4 essentially free of 
other IgG 'Suhtyp^i^^ , 2 and 3 subtypes are also present within the agar matrix. 

Thus, while tte:a^^ a level of a particular IgG subtype, such as IgG4, 

the assay .does-Ao|^^^^^^^"bf separating IgG4 from other IgG subtypes to produce 
IgG4 that is -^^^^^^^^^dgigG^ subtypes. 

iO;^Vf^ appears to assert that modification of Laursen et al to 

[^finjiaiiufacture of IgG4 that is essentially free of other IgG 
subtypes is 0b^qu^|^^^^^ion; the modification of the methods of Laursen et al. suggested 
by the O&ce-A 1 ^^^^^^^^^.^^ both the methods and the disclosed total IgG product of 
Laursen et ahi^^^^^^^^M^ndcd purpose. 

''li/0'^^^0^^al. i disclose manufacture of total IgG with the intent to 
.-administer the' ^ require treatment of diseases or conditions that benefit 

from replaceime^^^ of the total IgG component of blood, including e.g., 

primary and aei^ Wiskott-Aldrich syndrome, severe combined 

immimodeficieiiG^^^ diseases, and treatment of certain patients with 



arrive at the ?Jai^^| 



*V'«iV'- : ^ 



immune ooraiBpHStts 
preparation wbtiM 
Therefore, in tny^c 





|^;Lavffsen et al. at column 15, lines 8-47. A purified IgG4 
Ett6 trbat disease that require supplementation of total IgG, 
SScatibh of the methods of Laursen et al. to arrive at the claimed 



ski? 




methods to txia^fifip ^essentially free of other IgG subtypes would render the 

methods. of Lati^^ intended purpose of manufacturing a total IgG product 

'Tortreatmeht^ benefit from replacement or supplementation of the 

total IgG co^p^iiea^ " 



..•■V'-f. .-.f.^S^EK-ir . ..." 




-mm: 



^'^/.specifically disclaim adjustment of plasma pH to values 




greater than pH;:6;C^j^ et al., at column 5, lines 12-17. A pH below 6.0 is 

required to qpftiiri^ii^^^pbht t^EG precipitation step. The PEG precipitation step is used to 



liSE 

stabilize the tot&I$H 



^ ^hile precipitating out infectious viral particles. Laursen et al. at 



coltimn 6, lines ;:;I.^I^^^^g%e--pH of plasma as specifically disclaimed by Laursen et aL 
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would most lik«l£'&^ of the PEG precipitation step by e.g., decreasing the 

effectiveness of virus particle removal. Either result, in 




1 



my opinion, wotB^j^f^^iiSaursen et al. methods unsuitable for production of a stable, virus- 
free, purified ^tO^S^^^^i^nt of blood for safe administration to patients with diseases or 




conditions that beiiief^^ or supplementation of the total IgG component of blood 

^ll^i and thus, unsuitala^^^ of the methods. 



l%\ 'j.^^^^i-iLs^ti et al. in view of Flaa et al does not make obvious the 



^ : m^ufacturijig nft^^ as the secondary reference of Flaa et al. does 

life- ' not address the'd^^^^K'the Larsen et al. 



_ ^^^^^..-.e Larsen et al. 

^ ^ ^^g^.^— p ro teins, including immunoglobulins, and in particular IgG 



not 




: ^ : ; :^|^^^^f the foregoing, it is my scientific opinion that, after reading the 
^ above mentioned^li^^ claimed method is novel and unobvious over the cited 

i#S?-'":"ait' Based 6n 'te^i^^^M''-the ; .cited references, one of skill in the art would not be motivated 
^"^r to make the purtfife^^ using the method of the present application. Therefore, 



iff ••• 



PM$- Laursen.er al. Combination with Flaa et al. does not make the invention of the 



.present application.- . , 



Mr--'- 

,"■lJ■■V•.^■"' ,, . • * 
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PART II 

. GENERATION OF B-CELL AND T-CELL RESPONSES 



Precipitation Reactions 
in Gels 

Immune precipitates can form not only in solution but 
also in an agar matrix. When antigen and antibody diffuse 
toward one another in agar or when antibody is incorpo- 
rated into the agar and antigen diffuses into the antibody- 
containing matrix, a visible line of precipitation will 
form. As in a precipitation reaction in fluid, visible pre- 
cipitation occurs in the region of equivalence, whereas 
no visible precipitate forms in regions of antibody or 
antigen excess. These immunodiffusion reactions can 
be used to determine relative concentrations of antibod- 
ies or antigens, to compare antigens, or to determine the 
relative purity of an antigen preparation. Two frequendy 
used immunodiffusion techniques are radial immu- 
nodiffusion (Mancini method) and double immuno- 



RADIAL IMMUNODIFFUSION 



Antibody — 
incorporated 
in agar 




Precipitate 
forms ring 



DOUBLE IMMUNODIFFUSION 

Antibody > ^- 



■ Antigen 



•cv c» 



Agar matrix 

FIGURE 6-6 



Precipitate 



Diagrammatic representation of radial (Mancini) and double immu- 
nodiffusion (Ouchterlony) in a gel. In both cases, large insoluble 
complexes form in the agar in the zone of equivalence, which are 
visible as a line of precipitation (blue region). Only the antigen dif- 
fuses in radial immunodiffusion, whereas both the antibody and anti- 
gen diffuse in double immunodiffusion. 



diffusion (Ouchterlony method); both are carried out in 
a semisolid medium like agar (Figure 6-6). 

Radial Immunodiffusion (Mancini 
Method) 

The relative concentrations of an antigen can be deter- 
mined by a simple quantitative assay in which an antigen 
sample is placed in a well and allowed to diffuse into agar 
containing a suitable dilution of an antiserum. As the 
antigen diffuses into the agar, the region of equivalence is 
established and a ring of precipitation forms around the 
well (see Figure 6-6). The area of the precipitin ring is 
proportional to the concentration of antigen. By com- 
paring the area of the precipitin ring with a standard 
curve (obtained by measuring the precipitin areas of 
known concentrations of the antigen), the concentration 
of the antigen sample can be determined. 

The Mancini method is routinely used to quantitate 
serum levels of IgM, IgG, and IgA by incorporating 
class-specific anti-isotype antibody into the agar (Figure 
6-7). The technique is also applied to determine the 
concentrations of complement components in serum. 
The Mancini method cannot detect antigens present in 
concentrations below 5-10 jug/ml; this moderate sensi- 
tivity is the major limitation of the radial immunodiffu- 
sion method. 

Double Immunodiffusion (Ouchterlony 
Method) 

In the Ouchterlony method both antigen and antibody 
diffuse radially from wells toward each other, thereby 
establishing a concentration gradient. As equivalence is 
reached, a visible line of precipitation forms (see Figure 
6-6). This simple technique is an effective qualitative tool 
for determining the relationship between antigens and 
the number of different Ag-Ab systems present. 

The pattern of the precipitin lines that form when two 
different antigen preparations are placed in adjacent wells 
indicates whether or not they share epitopes (Figure 6-8): 

• Identity occurs when two antigens share identical 
epitopes. The antiserum forms a single precipitin 
line with each antigen that grow toward each other 
and fuse to give a single curved line of identity. 

• Nonidentity occurs when two antigens are unrelated 
(i.e., share no common epitopes). The antiserum 
forms independent precipitin lines that cross. 

• Partial identity occurs when two antigens share 
some epitopes but one or the other has a unique 
epitope(s).The antiserum forms a line of identity 
with the common epitope (s) and a curved spur with 
the unique epitope(s). 
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